Membrane interactions of a new class of anticancer agents derived from arylchloroethylurea: a FTIR spectroscopic study.
We have investigated the interaction between a new class of antineoplastic agents derived from arylchloroethylurea (CEU) and different lipids such as dimyristoylphosphatidylcholine (DMPC) in the absence and presence of 30 mol% of cholesterol, dimyristoylphosphatidylglycerol (DMPG) and a mixture made of 1-palmitoyl-2-oleylphosphatidylcholine (POPC) and DMPC by Fourier transform infrared (FTIR) spectroscopy. The results indicate that the drugs incorporate in the bilayer and cause a decrease of the phase transition temperature and an increase of the conformational disorder of the lipid acyl chains. These effects are dependent on the nature (degree of branching, length of the alkyl chain and presence of a sulfur atom), as well as on the position of the R substituent and are related to the cytotoxicity of the drugs. More specifically, the more cytotoxic drugs, such as 4-sec-butyl CEU, are those having a bulky branched substituent and those for which the disordering effect on the lipid bilayer is the greatest. On the other hand, the disordering effect is small for the long chain CEUs, such as 4-n-hexadecyl CEU, which have been shown to have weak cytotoxic activity.